(19) 



J 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
27.1 1 .1 996 Bulletin 1 996/48 

(21) Application number: 92307195.5 

(22) Date of filing: 06.08.1 992 



Europdisches Patentamt 
European Patent Office 
Office europ6en des brevets (11) E P 0 529 843 B 1 

EUROPEAN PATENT SPECIFICATION 

(51) lnt.a«: B02C9/04, B02B 5/02 



QQ 
CO 

00 

ay 



CM 
lO 



(54) Method Of and system for flour milling 

Verfahren und Aniage zum Mahlen von Mehl 
M^thode et systdme pour le broyage de la farine 



(84) Designated Contracting States: 
CH DE ES FR GB IT LI NL 

(30) PriorHy: 29.08.1991 JP 246788/91 

(43) Date of publication of application: 
03.03.1993 Bulletin 1993/09 

(73) Proprietor: SATAKE CORPORATION 
Chiyoda-ku, Tokyo 101 (JP) 

(72) Inventors: 

• Satake, Toshlhiko 
Higashlhiroshlma-shi, Hiroshima-ken (JP) 

• Satake, Satoru 
Higashlhlroshima-shi, Hiroshima-ken (JP) 



• ishli, Takeshi 
Higashihiroshima-shI, Hiroshima-ken (JP) 

• Tokui, Yoshihiro 
Hfgashihiroshlma-shl, HIroshlma-ken (JP) 

(74) Representative: Votler, Sidney David 
CARPiVIAELS & RANSFORD 
43, Bloomsbury Square 
London WC1 A 2RA(GB) 



(56) References cited: 
EP-A- 0 339 577 



EP-A- 0346 872 



. PATENT ABSTRACTS OF JAPAN vol. 14, no. 403 
(C-0753)31 August 1990 & JP-A-21 52 580 ( 
SATAiCE ENG. CO. LTD ) 12 June 1990 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1 ) European Patent Convention). 



Primed by Rank Xerox (UK) Business Services 
2.13.8/3.4 



BEST AVAILABLE COPY 



1 



EP0529843B1 



2 



Description 

BACKGROUND OF THE INVENTION 

(1) Field of the Irrvention 

The present invention relates to milling of wheat or 
the like and. more particularly, to a flour milling method 
and a system therefor in which the wheat polishing is 
carried out as a preparatory step. 

(2) Description of the Prior Art 

Milling is a process wherein wheat or the like is 
ground and pulverized to collect endosperm portions in 
a powder condition such that bran portions containing 
much ash contents (unwanted components) are not 
mixed with the endosperm portions while the 
endosperm portions (weight conversion percentage: 
approximately 84%), the bran portions (the same: 
13.5%) having a plurality of layers, such as a pericarp 
layer, a testa layer and a layer of exosperm, on the out- 
skJe of the endosperm portions, and embryos (the 
same: 2.5%) are separated from each other. However, it 
is extremely diffk;ult to completely separate the 
endosperm portions and the bran portions from each 
other. A collecting rate (yield) of products relatively low 
in mixing of the bran portions is normally in the order of 
75%. 

Whereas the milling method (milling of raw wheat) 
as described above in which wheat kernels as raw 
material (hereinafter referred to as "raw wheats are 
directly ground and pulverized, a milling method (milling 
of polished wheat) in which bran portions of the raw 
wheat are peeled off or separated to expose endosperm 
portions and, subsequently, the wheat is ground and 
pulverized is well known from, for example, Japanese 
Patent Application Kokai No. Sho 62(1987)-87250 filed 
by the same applicant 

Polishing prior to the milling of wheat contributes to 
a reduction in the necessary number of roll machines or 
the like and also contributes to an improvement in mill- 
ing efficiency. A polishing step is disclosed in EP-A-0 
346 872, which shows a wheat flouring system compris- 
ing a polishing machine, a humidifying machine, an agi- 
tating machine, a conditioning machine and a milling 
machine. 

However, this method has the following problems. 
Specifically, the wheat polishing is usually executed by a 
grinding polishing roll made of emery mounted within a 
bran-removing polishing cylinder having a perforated 
wall to define a polishing chamber, and bran portions of 
the wheat kernels other than longitudinal grooves 
(creases) thereof are shaved off in the polishing cham- 
ber. However, there is a disadvantage that the sepa- 
rated bran portions enter into the longitudinal creases 
so that a milling characteristic is deteriorated. 



SUMMARY OF THE INVENTION 

In view of the above-discussed problems, the 
present invention aims at providing a milling method 

5 and system therefor wherein, after the wheat is pol- 
ished, bran powder which has entered into the longitudi- 
nal creases can easily be removed. 

According to the invention a flour milling method 
comprising the steps of polishing the raw wheat and 

10 milling the polished wheat is characterized by cleaning 
the wheat after the polishing step. 

According to one aspect of the invention, there is 
provided a flour milling method comprising the steps of 
separating foreign materials from raw wheat, humidify- 

75 ing the raw wheat to soften outer portions of the raw 
wheat, polishing the raw wheat, and conditioning and 
milling the polished wheat, the method further compris- 
ing a step of cleaning the polished wheat subsequent to 
the polishing step. 

20 According to another aspect of the Invention, there 
is provided a system for flour milling comprising: 

a separating means for separating foreign materials 
from raw wheat; 

25 a humidifying means aranged downstream of the 
separating means, for humidifying the raw wheat to 
soften outer portions of the raw wheat; 
a polishing means arranged downstream of the 
humidifying means, for polishing the humidified raw 

30 wheat to produce wheat kernels; 

a cleaning means arranged downstream of the pol- 
ishing means, for cleaning the polished wheat ker- 
nels; and 

a conditioning means arranged downstream of the 
35 cleaning means, for conditioning the cleaned wheat 
k&'nels. 

Further, it is effective if a stirring step is providat a 
subsequent step of the wheat cleaning step. 

40 Moreover, the wheat cleaning step is performed by 
a wheat cleaning apparatus in which an inner cylinder 
communicating with a kernel feeding path and a kernel 
discharge path is rotatably arranged and extending lat- 
erally within a machine frame which is provided at one 

45 end with the kemel feeding path and at the other end 
with the kernel discharge path, wherein a portion of the 
inner cylinder adjacent to a terminal end thereof is 
formed into a draining portion of a perforated wall, 
wherein a water pipe for supplying cleaning water into 

so the kernel feeding path is provided, wherein a screw 
rotated in norma! or reverse direction is arranged within 
the inner cylinder, and wherein the inner cylinder and 
the screw are so formed as to be rotated in the same 
direction and at speeds different from each other so as 

55 to deliver the wheat kernels towards the kernel dis- 
charge path. 

Water is added to the raw wheat after the foreign 
material separating operation has been done. The raw 
wheat is polished whereby the bran portions except at 
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the longitudinal creases are removed. However, the 
separated bran powders enter into the longitudinal 
creases. The bran powders are removed by cleaning 
with water, and the water addition is applied to the 
wheat. After the wheat has been subjected to the tem- 
pering or conditioning, the wheat is milled to obtain fin- 
ished flour. 

The polished wheat kernels immediately after 
cleaning are apt to be adhered to each other under an 
action of gluten. Accordingly, the polished wheat is 
stirred for a predetermined period of time by the stirring 
step. 

According to a wheat cleaning apparatus as one 
preferred embodiment of the invention, the polished 
wheat supplied to the kernel feeding path together with 
the cleaning water flows into the rotating inner cylinder 
and is spread against the inner surface of the inner cyl- 
inder by the centrifugal force. At this time, the screw is 
rotated in either the normal direction (transporting direc- 
tion) or the reverse direction (a direction opposite to the 
transporting direction). Specifically, in the case where 
the screw is rotated In the normal direction, the screw 
and the inner cylinder are rotated in the same direction, 
but the screw is rotated faster than the inner cylinder. In 
this case, the wheat kernels are transported towards the 
kernel discharge path by the screw which Is rotated 
faster than the inner cylinder. Contrary to this, in the 
case where the screw is rotated in the reverse direction, 
the screw and the inner cylinder are rotated in the same 
direction, but the inner cylinder is rotated faster than the 
screw. In this case, the wheat kernels are guided by the 
screw blade, and are transported towards the kernel 
discharge path by the inner cylinder which is rotated 
faster than the screw. In this manner, where the screw is 
rotated in either the normal or reverse direction, during 
the period in which the wheat kernels are transported 
towards the kernel discharge path, the bran powders 
within the longitudinal creases absorb water and, thus, 
they are brought to a condition in which they are apt to 
flow out from the creases by the stinring action. When 
the wheat kennels are centrifugally dehydrated at the 
draining portion which is provided at the terminal end 
portion of the inner cylinder, the bran powders are forci- 
bly exhausted to a location outside the inner cylinder 
together with the water. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advan- 
tages of the present invention will be apparent from the 
following description of preferred embodiments of the 
invention explained with reference to the accompanying 
drawings, in which: 

Fig. 1 is a schematic front elevational view showing 
a flour milling system of an embodiment according 
to the invention: 



Fig. 2 is a partially broken-away, enlarged front ele- 
vational view showing an embodiment of a wheat 
polishing apparatus illustrated in Fig. 1 ; 
Fig. 3 is an enlarged aoss-sectional view showing 
5 an embodiment of a wheat cleaning apparatus illus- 
trated in Fig. 1 ; and 

Fig. 4 is a graphical representation showing accu- 
mulative ash-content curves. 

10 DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

A preferred embodiment of the invention will be 
described with reference to the accompanying draw- 

15 Ings. A wheat polishing apparatus 10. a wheat cleaning 
apparatus 20. a stirring apparatus 30 and a tempering 
tank 42 serving as a conditioning or tempering appara- 
tus 40 are provided, in these sequence, for candying out 
preparatory steps of a milling apparatus 50 (refer to Fig. 

20 1). Further, a separating apparatus 60 and a humidify- 
ing apparatus 70 are arranged for sequential prepara- 
tory steps of the wheat polishing apparatus 10. 

First, the separating apparatus 60 will be described. 
The separating apparatus 60 is formed by, for example. 

25 a rough sorting machine 61 and a stone removing 
machine 62. The rough sorting machine 61 removes rel- 
atively light Impurities such as straw waste, plant 
pieces, string waste, dust or the like which are unavoid- 
ably present in the raw wheat taken out from a silo (not 

30 shown) and the like which stores the raw wheat. On the 
other hand, the stone removing machine 62 removes 
such as metal pieces and small stones. The separating 
apparatus 60 is arranged as a means for carrying out a 
very first step of milling steps. 

35 At a location downstream of the above separating 
apparatus 60. the humidifying apparatus (also called 
dampener) 70 is arranged through a transporting path 
W1. The humidifying apparatus 70 is provided with a 
conveyor screw 71 which is arranged within a cylinder 

40 trough 72 having at one end a supply port 73 and at the 
other end a discharge port 74. A shower nozzle 75 
extends to an upper portion of the cylinder trough 72. 
The shower nozzle 75 Is connected to a water tank 76 
through a heater 77 and an electromagnetic or solenoid 

45 valve 78. The humidifying apparatus 70 is provided for 
the purpose of executing water addition to the raw 
wheat for the wheat polishing at a subsequent step. An 
amount of moisture addition is set by the solenoid valve 
78 so as to add moisture mainly to the surfaces of the 

50 wheat. 

Next, with reference to Fig. 2, the wheat polishing 
apparatus 10 at a subsequent step of the humidifying 
apparatus 70 will be described in detail. The wheat pol- 
ishing apparatus 10 in the present embodiment is 
55 formed by a grinding-type wheat polishing machine 1 0A 
and a friction-type wheat polishing machine 10B. The 
grinding-type wheat polishing machine 10A is provided 
with a main spindle 111 which extends through a bran- 
removing polishing cylinder 1 12 which has a perforated 
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wall. Grinding polishing rolls (milling rolls) 1 13 made of 
emery are mounted on the main spindle 1 1 1 . A gap or 
clearance between the grinding polishing rolls 113 and 
the bran-removing polishing cylinder 112 defines a pol- 
ishing chamber 130. The polishing chamber 130 has 
one end portion which communicates with a supply port 
114, and the other end portion which communicates 
with a discharge port 115. A supply hopper 116 is 
arranged above the supply port 114. A pressure plate 
1 1 7 biased by a weight 11 8 is anranged at the discharge 
port 115. Moreover, a kernel feeding roll (feed roll) 119 
having a helical blade on a circumferential surface is 
rotatably mounted on the main spindle 11 1 at a location 
corresponding to the supply port 114. Furthermore, a 
bran collecting chamber 1 20 is defined around the bran- 
removing polishing cylinder 112. A lower portion of the 
bran collecting chamber 120 communicates with a bran 
collecting duct 122 through a bran collecting hopper 
1 23. The bran collecting duct 1 22 is connected to a bag 
filter and a fan which are not shown in the drawings. 

A discharge chute 128 provided at the discharge 
port 115 of the grinding-type wheat polishing machine 
1 0A communicates with a supply hopper 1 50 of the fric- 
tion-type wheat polishing machine 1 0B through a kernel 
elevating apparatus 140. A selector valve 142 may be 
provided at a delivery portion of the kernel elevating 
apparatus 140 to form a recirculation feedback path 144 
extending to the supply hopper 1 16 of the grinding-type 
wheat polishing machine 10A. The friction-type wheat 
polishing machine 10B has a perforated bran-removing 
polishing cylinder 151 formed into a cylindrical or a 
polygonal configuration such as a hexagonal cylinder, 
and a hollow main spindle 152 extending horizontally 
through the bran-removing polishing cylinder 151. 
Mounted on the hollow main spindle 152 having one 
end opened is a friction polishing roll 153 which is pro- 
vided with stirring projections 154, and jetting grooves 
(slits) 155 provided along the stirring projections 154. 
The friction polishing roll 153 is hollow, and a plurality of 
vent bores 156 are provided in a peripheral surfece of 
the hollow main spindle 152 which is arranged within 
the friction polishing roll 153. Moreover, a gap or clear- 
ance between the friction polishing roll 153 and the 
bran-removing polishing cylinder 151 defines a polish- 
ing chamber 158. The polishing chamber 158 has one 
end portion communicated with a supply port 160, and 
the other end portion communicated with a discharge 
port 161. The supply hopper 150 is arranged above the 
supply port 160, and a pressure plate 163 biased by a 
weight 164 is an*anged at the discharge port 161. Fur- 
ther, a kernel feeding roll 170 having a helical blade on 
a circumferential surface thereof is fixedly mounted on 
the hollow shaft 152 at a location substantially corre- 
sponding to the supply port 160, so that it rotates 
together with the hollow shaft 152. A bran collecting 
chamber 171 is formed around the bran-removing pol- 
ishing cylinder 151, and it has a lower portion which 
communicates with a bran collecting duct 172 and a 



bran collecting fan 173 through a bran collecting hopper 
174. 

A moisture adding apparatus in the friction-type 
wheat polishing machine 108 will next be described. 

5 The open end of the hollow main spindle 152 is con- 
nected to a nozzle opening of a binary or two-fluid noz- 
zle 180. An air pipe 181 having one end connected to 
the two-fluid nozzle 180 is connected to an air compres- 
sor 182 through an air filter 183. Similarly, a water sup- 

10 plying pipe 184 having one end connected to the two- 
fluid nozzle 180 is connected to a water tank 185 
through a solenoid valve 186, a flow meter 187 and a 
flow control valve 188. 

Next, refen^ing to Fig. 3, the wheat cleaning appara- 

15 tus 20 arranged at a subsequent step of the wheat pol- 
ishing apparatus 10 will be explained. An inner cylinder 
201 is rotatably and horizontally mounted by means of 
pairs of bearings 202 and 203. within a cylindrical 
machine frame 204 which is provided at one end with a 

20 supply chute 205 and at the other end with a discharge 
chute 206. The inner cylinder 201 has one end whose 
opening communicates with a kernel supply passage 
207 formed by the supply chute 205 and an inclined 
supply chute 208 connected to the supply chute 205. An 

25 opening of the inner cylinder 201 at the other end 
thereof communicates with a kernel discharge passage 

209 which is formed by the discharge chute 206. A 
water tube 210 provided with a solenoid valve 211 (see 
Fig. 1) serving as a flow control means has one end 

30 thereof which extends into the kernel feeding passage 
207. As seen in Fig. 1 , the other end of the water pipe 

210 is connected to a water tank 212, and a heater 213 
is interposed at the water pipe 210. Furthermore, the 
inner cylinder 201 has at its one terminal end a perfo- 

35 rated wall 220 which constitutes a draining section 221 . 
An interior of the inner cylinder 201 except for the above 
constitutes a dipping or immersion section 224. The 
draining section 221 has a periphery or circumference 
thereof which defines a water discharge chamber 230 

40 by a partition wall 231 . A water discharge chute 232 is 
arranged at a location below the water discharge port 
233 opened at a lower bottom end of the water dis- 
charge chamber 230. 

Moreover, a screw 240 having a screw blade 241 

45 thereon and formed by resin or the like is mounted hor- 
izontally extending through the entire length of the inner 
cylinder 201. Specifically, a screw shaft 242 is rotatably 
supported by a bearing 243 and a bush 244 at both the 
ends of the machine frame 204. The screw shaft 242 

so has an end thereof adjacent to the kernel supply pas- 
sage 207, on which a driven pulley 245 is mounted. On 
the other hand, a driven pulley 246 is formed on an 
outer periphery wall of the inner cylinder 201. These 
driven pulleys 245 and 246 are interlocked with and 

55 connected to a pair of motor pulleys 250 and 251 . which 
are mounted respectively on both the ends of a motor 
252 and which are the same with each other in diame- 
ter, through V-belts 253 and 254. The driven pulleys 245 
and 246 are arranged such that the driven pulley 245 of 
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the screw 240 is formed smaller in diameter than the 
driven pulley 246 of the inner cylinder 201, so that the 
screw 240 Is rotated faster than the inner cylinder 201 . 
Further, a gap between the screw blade 241 and the 
inner cylinder 201 is determined depending on the 5 
diameters of the wheat kernels and is generally set to 
approximately 0.3 mm. It Is needless to say that the per- 
forated wall 220 of the draining section 221 Is formed 
such that the wheat kernels do not pass therethrough. 
Further, it is preferable that a water drainage bore 260 is 10 
formed in the bottom part of the machine frame 204. 

Though a construction In which the inner cylinder 
201 is rotated faster than the screw 240 Is not Illus- 
trated, It is needless to say that such construction can 
be readily realized by known methods and techniques, is 
for example, by the necessary modification of the diam- 
eters of pulleys concerned. 

Now, referring back to Fig. 1, the stirring apparatus 
30 will be described. The stirring apparatus 30 is formed 
by an upwardly-feeding screw conveyor 31 and a later- 20 
ally-feeding screw conveyor 32. The upwardly-feeding 
screw conveyor 31 has at its lower portion a supply port 
33a connected, through a transporting path W3, to the 
kernel discharge passage 209 of the wheat cleaning 
apparatus 20 desaibed above. Further, a discharge 25 
port 34 provided at an upper portion of the upwardly- 
feeding screw conveyor 31 is connected to a supply port 
35 of the laterally-feeding screw conveyor 32. The 
upwardly-feeding saew 39 Is arranged within an 
upstanding trough 36, while the laterally-feeding screw 30 
conveyor 32 Is arranged such that a screw 37 is rotata- 
biy an^anged within a trough 38 arranged horizontally. 
The screw 37 of the laterally-feeding screw conveyor 32 
may be provided with a plurality of stirring bars 37a. 

The laterally-feeding screw conveyor 32 has a dis- 35 
charge port 33b connected to a supply port 41 of the 
tempering tank 42 serving as the conditioning appara- 
tus 40. A rotating scattering blade 43 is vertically pro- 
vided at the supply port 41. A pair of rotary valves 44 
are provided horizontally at the bottom of the tank 42. 40 
Moreover, a receiving chute 45 is provided below the 
rotary valves 44. A discharge screw conveyor 46 is 
arranged within the receiving chute 45. A transporting 
terminal portion of the discharging screw conveyor 46 is 
connected to a supply portion of a bucket elevator 47. 4S 

The bucket elevator 47 has a discharge port which 
communicates with a regulating tank 51 of the milling 
apparatus 50 through a laterally-feeding screw con- 
veyor 52. A first milling machine 53 is arranged below 
the regulating tank 51. Thereafter, a plurality of roll so 
machines, sifters, purifiers and so on (all not shown in 
the drawings) are appropriately arranged, so that they 
repeatedly and alternately mill and sift the kernels to 
provide a finished wheat flour of high quality. In this con- 
nection, it may be arranged so that the regulating tank ss 
51 is provided with a moisture adding nozzle 55. 

Now. a detail explanation of the operation of the 
above-described embodiment will be made. 



First, large foreign materials and impurities are 
removed from the raw wheat taken out from a tank or 
the like, by the rough sorting machine 61 . Small stones, 
metal pieces and the like are then removed from the raw 
wheat by the stone removing machine 62. Thus, the raw 
wheat is cleaned. The raw wheat, which has been sub- 
jected to the separating action and from which the for- 
eign materials have been removed, is first supplied to 
the humidifying apparatus 70, and is subjected to the 
water addition by means of the shower nozzle 75 
arranged therein. An amount of moisture addition may 
be such that the water penetrates into only the wheat- 
kernel bran portions, and is adjusted by the solenoid 
valve 78 or the like so as to be 1 - 2% with respect to 
the wheat weight. Further, in the case where a water 
temperature is low such as in a winter season, if the 
water temperature is raised by the heater 77, the pene- 
tration of the moisture Is facilitated. In the course of the 
raw wheat subjected to the water addition being stirred 
and transported by the screw 71 , the moisture gradually 
penetrates into the bran portions of the raw wheat. The 
raw wheat is then transported by the kernel elevation 
machine, and is delivered to the wheat polishing appa- 
ratus 10. 

In the wheat polishing apparatus 10. the wheat is 
first poured into the supply hopper 1 16 of the grinding- 
type wheat polishing machine 10A. is transported to the 
polishing chamber 130 by the kernel feeding roll 119 
and is subjected to a polishing action of the grinding pol- 
ishing roll 113. Specifically, the bran portions of the 
wheat kernels excepting at the longitudinal creases 
thereof are peeled off by the emery on the circumferen- 
tial surfaces of the grinding polishing rolls 1 13 which are 
rotated at a relatively high peripheral speed (equal to or 
higher than 600 mmMrin. for example), while being 
finely pulverized. Since the bran portions of the wheat 
kernels have been humidified and softened by the mois- 
ture addition of the humidifying apparatus 70, a grinding 
action is effectively applied to the bran portions. The 
wheat kernels discharged from the polishing chamber 
130 against the pressure applied by the pressure plate 
117 are transported to the kernel elevating machine 
140, are then poured Into the supply hopper 150 of the 
friction-type wheat polishing machine 10B, and are fur- 
ther fed into the polishing chamber 158 by the kernel 
feeding roll 170. At this time, if the wheat kernels dis- 
charged from the polishing chamber 130 have not been 
milled sufficiently they are fed-back to the grinding-type 
wheat polishing machine 10A through the selector valve 
142 and the recirculation feedback patii 144 and then 
they are milled thereat once again. The polishing cham- 
ber 158 of the friction-type wheat polishing machine 
10B is kept under a comparatively high pressure (aver- 
age pressure is 200 g/cm^ or higher, for example). Fric- 
tion between tiie wheat kernels occurs by the stiring 
projections 154 of the friction-type polishing roll 153 
which is rotating at a peripheral speed equal to or less 
than about one half of the peripheral speed of the grind- 
ing polishing roll 130 in the grinding-type wheat polish- 
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ing machine IDA. At this time, a mist jetted into the 
hollow main spindle 152 from the nozzle opening of the 
two-fluid nozzle 180 flows Into the hollow portion within 
the friction polishing roll 153 through the vent bores 156 
provided in the peripheral surtece of the hollow main 
spindle 152. flows off into the polishing chamber 158 
from the jetting grooves 155, and Is added to the wheat 
kernels. By so doing, the surfaces of the wheat kernels 
are again humidified so that a frictional force increases. 
The bran portions remaining on and adhered to the sur- 
iaces of the kernels are swept away, and a grinding 
action effectively develops between the kernels. The 
removed bran powders leak out from the bran removing 
polishing cylinder 151 by an air jetted from the jetting 
grooves 155. and are transported to a bag filter or the 
like by the bran collecting fan 1 73. 

The wheat kernels (polished kernels) discharged 
from the discharge port 161 of the friction-type wheat 
polishing n^chine 10B are next fonwarded to the supply 
chute 205 of the wheat cleaning apparatus 20. Start-up 
of the motor 252 causes the screw 240 and the inner 
cylinder 201 to start to be rotated in the same direction 
simultaneously. It is assumed here that the rotational 
speed of the inner cylinder 201 is 1600 rpm. and that of 
the screw 240 is 1720 rpm. Then, the polished wheat 
kernels from the hopper or the like (not shown in the 
drawings) flow down along the supply chute 205, and 
water is supplied from the water pipe 21 0. An amount of 
water to be supplied is 50 ~ 100% of the amount of the 
polished wheat kernels supplied. In this embodiment, 
the flow rate of the polished wheat is 200 kilograms per 
hour, and the water is supplied 200 liters per hour. 

When the system starts its operation under the con- 
ditions described above, the polished wheat kernels 
flowing down along the supply chute 205 are in contact 
with the water during the period in which the polished 
wheat kernels flow down along the supply chute 208. 
and flow into the immersion section 224 within the inner 
cylinder 201 as they are. Since the inner cylinder 201 is 
rotating at 1600 rpm, the polished wheat is spread on 
the inner peripheral wall of the inner cylinder 201 by a 
centrifugal force. Then, a transverse cross-sectional 
surface is in a state of substantially an annular configu- 
ration. On the other hand, since the screw 240 is rotat- 
ing at 1720 rpm, the screw 240 transports the polished 
wheat kernels and the water to the discharge port 209 
with 120 rpm (= 1720 • 1600 rpm). For this reason, the 
polished wheat kernels immersed within the water pass 
through the immersion section 224 for about 4-5 sec- 
onds while being gently stirred. During this period, 
water enters into the surfaces of the polished wheat ker- 
nels, and the bran powder having entered the longitudi- 
nal creases In the polished wheat kernels absorbs the 
water so that a condition becomes such that the bran 
powder is apt to flow out from the creases. Accordingly, 
the time required for the bran powder to pass the immer- 
sion section 224 Is only the time in which the bran pow- 
der absorbs the water. The time in which the wheat 
kernels pass through the immersion section 224 can be 



appropriately set by the change of the rotational speed 
of the screw 240. 

The wheat having been polished and the water hav- 
ing been used for cleaning, which have passed through 

5 the immersion section 224. then pass through the drain- 
ing section 221 and, during this period of 1 ~- 2 seconds 
in which they pass, the water is blown off from the per- 
forated wall 220 by the centrifugal force. Together with 
the blown off water, the bran powder which has 

10 absorbed the water in the longitudinal creases of the 
wheat kernels and which is apt to flow out, and the bran 
powder remaining on the surfaces of the wheat kernels 
are blown off forcibly. Thus, the polished wheat from 
which all the bran powder and the water are rennoved. 

15 that is. the cleaned polished wheat, lalls within the dis- 
charge chute 206 and is discharged. On the other hand, 
the polluted water into which the bran powder is melt is 
blown off into the water discharge chamber 230 and, 
subsequently, is discharged through the water dis- 

20 charge chute 232. 

In this way. the bran powder having entered into the 
longitudinal creases of the wheat kernels is effectively 
removed by the wheat cleaning apparatus 20. However, 
an abrupt absorption of water from the surfaces of the 

25 polished wheat kernels occurs during the cleaning, and 
a moisture content percentage rises by 4 ~ 5%, and is 
brought to a condition in which the moisture content 
becomes substantially adequate for milling. In this con- 
nection, the arrangement may be such that the stirring 

30 apparatus 30 to be described later is so formed as to 
again add water, and the water addition is executed 
stepwise by 1 ~ 2%. 

Further, contrary to the above described embodi- 
ment, the arrangement may be such that the screw 240 

35 is rotated in a direction reverse to the transporting direc- 
tion with 1600 rpm, for example, and the inner cylinder 
201 is rotated faster than the screw 240 in the same 
direction as the latter, with 1720 rpm, for example. In 
this case, as compared witii the alDove-described 

40 embodiment, a tendency that the water is transported 
faster than the wheat kernels due to a difference of spe- 
cific gravity is corrected. This is effective since the 
wheat kernels and the water can be sufficiently sub- 
jected to the immersion action during tiie period in 

45 which the wheat kernels and the water are guided and 
delivered towards the discharge port 209 by tiie screw 
blade 241. 

The wheat kernels having passed through the 
wheat cleaning apparatus 20 are fed, through the trans- 

50 porting path W3. into the supply port 33a of the 
upwardly-feeding screw conveyor 31 serving as a part 
of the stimng apparatus 30. The surfaces of tiie pol- 
ished wheat kernels, to which moisture has been added 
by the cleaning action, are brought to a sticky condition 

55 due to the actions of gluten and starch. However, since 
the polished wheat kernels are subjected to a stirring 
action by the screw 39 for a predetermined period of 
time, tiie polished wheat kernels are transported 
upwardly without the wheat kernels being adhered to 
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each other. During the time in which the wheat kernels 
are transported upwardly while being stirred, penetra- 
tion of moisture into the interior of the wheat kernels Is 
promoted. In this connection, in the wheat cleaning 
apparatus 20, the heater 213 operates to clean the 5 
wheat by the warmed water, whereby cleaning and 
water addition can be effectively executed. 

In this manner, the polished wheat kernels having 
reached the upper end of the upwardly-feeding screw 
conveyor 31 are fed from the discharge port 34 into the 10 
laterally-feeding screw conveyor 32, and are further 
transported while being subjected to a stirring action by 
the screw 37 and the stinring bars 37a of the laterally- 
feeding screw conveyor 32. The polished wheat kernels 
reaching a location adjacent to the transporting end ter- 15 
minal of the laterally-feeding screw conveyor 32 are 
brought to a condition in which the wheat kernels have 
sufficiently absorbed the moisture adhered to the sur- 
faces thereof causing the surfaces to be dried. The pol- 
ished wheat kernels flow out from the discharge port 20 
33b are thrown into the tempering tank 42 while being 
scattered by the scattering blade 43. The stirring action 
by this stirring apparatus 30 Is executed for approxi- 
mately 20 minutes. 

The polished wheat kernels within the tempering 2s 
tank 42 are left for 4 ~ 6 hours under a condition as they 
are, so as to execute "aging" for a short period of time. 
The wheat kernels are brought to a condition of uniform 
moisture distribution as a whole, thereby inrproving the 
milling condition. 30 

The wheat kernels after having undergone the 
"aging" at the tempering tank 42 flow out into the receiv- 
ing chute 45 by the rotation of the rotary valves 44 and 
44, and are fed to the laterally-feeding screw conveyor 
52 by the discharge screw conveyor 46 and the bucket as 
elevator 47. Subsequently, the wheat kernels are 
poured into the regulation tank 51 of the milling appara- 
tus 50. A uniform penetration of moisture among the 
wheat kernels and a uniform loosening action develop 
while the polished wheat kernels passing through the 40 
lateral-feeding screw conveyor 52 are again stirred and 
transported. About 0.5 ~ 2.5 hours prior to the first 
grinding and pulverizing executed by a first milling 
machine 53 of the milling appiaratus 50. the polished 
wheat kernels are again subjected to a foggy moisture 4s 
addition by the moisture adding nozzle 55, if desired. 

A subsequent specific action in the milling appara- 
tus 50 is not explained here. However, the raw wheat is 
ground successively and stepwise by various break roll 
machines, to take out endosperm portions as coarse so 
kernels, and is separated by various sifters. Further, the 
coarse kernel is cleaned and then purified by a purifier 
and, subsequently, is ground by a roll machine (smooth 
roll), to extract finished powder of high quality. 

Respective accumulative ash-content curves of the ss 
wheat which is polished and cleaned, of the wheat 
which is milled but not cleaned, and of the raw wheat 
which is cleaned are indicated in Fig. 4. As seen in Fig. 
4, by performing the cleaning process on the polished 



wheat, a yield of first-grade powder (ash content per- 
centage: 0.4%) increases 11.53% as compared with 
unprocessed wheat, and special-grade powder (ash 
content percentage: 0.33%) could be collected or 
extracted 33.4%. This is considered to have resulted 
from the state that the bran powders in the longitudinal 
aeases are apt to be removed, due to the cleaning 
process conducted on the polished wheat. 

As described above, the flour milling method and 
the system therefor according to the invention are 
arranged such that, by cleaning the polished wheat ker- 
nels, the bran powder sticking into the longitudinal 
creases of the wheat kernels in the course of the polish- 
ing action can be effectively cleaned and washed away. 
Thus, a milling characteristic Is Improved. 

As the wheat cleaning apparatus used in the flour 
milling system according to the invention has such an 
arrangement that the screw is arranged within the rotat- 
ing inner cylinder, and the draining section having the 
perforated wall is arranged adjacent to the terminal end 
of the cylinder, the bran powder having absorbed water 
and which is apt to flow out from the longitudinal 
creases can forcibly be removed by centrifugal dehydra- 
tion at the draining section. Thus, it is possible, with a 
simple arrangement, to easily remove the bran powders 
within the longitudinal creases. Particularly, in the case 
where the screw is driven in a direction opposite to the 
transporting direction, and the inner cylinder is rotated 
in the same direction and at the speed higher tiian the 
screw, there occurs an action wherein the cleaning 
water tending to burst out is blocked or dammed by the 
screw blade, whereby the wheat kernels can effectively 
be cleaned. 

Claims 

1 . A flour milling method comprising the steps of pol- 
ishing (10) the raw wheat and milling (50) the pol- 
ished wheat, characterized by furtiier comprising a 
step of cleaning (20) the polished wheat subse- 
quent to said polishing step. 

2. A flour milling method according to claim 1 , further 
comprising a step of stimng (30) the polished wheat 
sut)sequent to said cleaning step. 

3. A flour milling method according to daim 1 or 2 
wherein before the raw wheat is polished, foreign 
materials are separated (60) from raw wheat and 
the raw wheat is humidified (70) to soften outer por- 
tions of tiie raw wheat, and wherein the wheat is 
conditioned (40) after polishing. 

4. A system for flour milting comprising: 

a polishing means (10) for polishing the raw 
wheat to produce wheat kernels; and a milling 
means (50) an-anged downstream of said pol- 
ishing means (10), for milling and pulverizing 
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the wheat kernels; characterized in that it also 
comprises 

a cleaning means (20) arranged downstream 
of said polishing means (10) and upstream of 
said milling means (50), fbr cleaning the pol- s 
ished wheat kernels. 

5. A system for flour milling according to claim 4. fur- 
ther comprising a stirring means (30) for stirring the 
wheat kernels cleaned by said cleaning means io 
(20), said stin'ing means (30) being arranged down- 
stream of said cleaning means (20). 

6. A system for flour milling according to claim 4 or 5 
comprising also is 

a separating means (60) for separating foreign 
materials from raw wheat; 
a humidifying (70) means arranged down- 
stream of said separating means (60) and 20 
upstream of said polishing means (10), for 
humidifying the raw wheat to soften outer por- 
tions of the raw wheat; and 
a conditioning means (40) arranged down- 
stream of said cleaning means (20). fbr condi- 25 
ttoning the cleaned wheat kernels. 



richtung (10) und vor der Mahlelnrlchtung (50) 
angeordnet 1st, um die pollerten Weizenkerne 
zu relnigen. 

5. System fOr Getreidemahlung nach Anspruch 4. fer- 

ner aufweisend eine Ruttelelnrichtung (30) zum 
Ruttein der durch die Reinlgungseinrichtung (20) 
gereinigten Weizenkerne. wobel die ROtteieinrich- 
tung (30) nach bzw. hinter der Reinlgungseinrich- 
tung (20) angeordnet 1st. 

6. System fOr die Getreidemahlung nach Anspruch 4 
Oder 5, ferner mit 

elner Trenneinrichtung (60) zum Trennen von 
FremdkOrpern von dem rohen Weizen; 
einer Befeuchtungseinrichtung (70), die nach 
der Trenneinrichtung (60) und vor der Polierein- 
richtung (10) angeordnet ist. um den rohen 
Weizen anzufeuchten. um dulSere Abschnitte 
des rohen Weizens anzuweichen; und 
einer Aufbereitungseinrichtung (40), die hinter 
der Reinlgungseinrichtung (20) angeordnet ist, 
um die gereinigten Weizenkerne zu behandeln. 

Revendications 



Patentanspruche 

1. Getreldemahlverfahren, welches aufwelst die 
Schritte des Polierens (10) des rohen Weizens und 
des Mahlens (50) des pollerten Weizens, gekenn- 
zelchnet durch einen weiteren Schritt des Reinl- 
gens (20) des pollerten Weizens nach dem 
Polierschrltt. 

2. Getreldemahlverfahren nach Anspruch 1, ferner 

aufweisend einen Schritt des RCihrens bzw. Schut- 
telns (30) des pollerten Weizens nach dem Relni- 
gungsschritt. 

3. Getreldemahlverfahren nach Anspruch 1 Oder 2, 
wobei, bevor der rohe Weizen poliert wird, Fremd- 
kdrper von dem rohen Weizen getrennt (60) wer- 
den, und der rohe Weizen angefeuchtet (70) wird. 
um duBere Abschnitte des rohen Weizens aufzu- 
welchen, und wobei der Weizen nach dem Polieren 
behandelt (40) wird. 

4. System fOr Getreidemahlung, aufweisend: 

eIne Poliereinrichtung (10) zum Polieren des 
rohen Weizens zur Erzeugung von Weizenker- 
nen; und eine Mahleinrichtung (50). die hinter 
bzw. nach der Poliereinrichtung (10) angeord- 
net ist. um die WeizenkOrner zu vermahlen und 
zu pulverisieren; dadurch gekennzeichnet 
da3 es ferner aufwelst eine Reinlgungseinrich- 
tung (20), die hinter bzw. nach der Polierein- 



1. Un proc6d6 de broyage de farine. comprenant les 
^apes consistant ^ polir (10) le bl6 brut et broyer 

30 (50) le bl6 poll, caract6ris6 en ce qui! comprend, en 
outre, une 4tape de nettoyage (20) du bl6 poll, 
apr§s ladite 6tape de polissage. 

2. Un proc^6 de broyage de farine selon la revendi- 
35 cation 1. comprenant, en outre, une 6tape d*aglta- 

tion (30) du bl6 poll, apr^s ladite 6tape de 
nettoyage. 



3. Un proc^6 de broyage de farine selon la revendi- 
40 cation 1 ou 2. dans lequel. avant de pollr le bl6 brut. 

les matures ^trang^res sont s^par^es (60) du bl6 
brut et le bl6 brut est humidif 16 (70) af in de ramolllr 
les parties ext^rleures du bl6 brut et dans lequel le 
bl6 est conditionn6 (40) apr^s le polissage. 

45 

4. Un ensemble de broyage de farine comprenant: 

un moyen de polissage (10). pour potir le bl6 

brut pour obtenir des grains de bl6; et un 
50 moyen de broyage (50) dispose en aval desdits 

moyens de polissage (10). afin de broyer et 

pulveriser les grains de bl6; caract6ris6 en ce 

quit comprend ^alement: 

un moyen de nettoyage (20) dispose en aval 
55 dudit moyen de polissage (10) et en amont 

dudit moyen de broyage (50) afin de nettoyer 

les grains de bl6 polls. 
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5. Un ensemble de broyage de farine selon la revendi- 
cation 4, comprenant. en outre, un moyen d'aglta- 
tion (30) pour agiter les grains de bl6 nettoy^s par 
ledit moyen de nettoyage (20), ledit moyen d'agita- 
tion (30) 6tant dispose en aval dudit moyen de net- 5 
toyage (20). 

6. Un ensemble de broyage de farine selon la revendl- 
cation 4 ou 5. comprenant ^galement 

10 

un moyen de separation (60) destine k assurer 
la separation entre ies mati^res etrang^res et 
le bie brut; 

un moyen humidificateur (70) dispose en aval 
dudit moyen de separation (60) et en amont is 
dudit moyen de polissage (10). pour humidifier 
le bie brut af in de ramollir les parties exterieu- 
res du bie brut; et 

un moyen de conditionnement (40) dispose en 
aval dudit moyen de nettoyage (20), afin de 20 
conditionner les grains de bie nettoyes. 
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